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Abstract:

Background and Aim: The most prevalent criticism levelled against spinal anaesthesia, one of the methods
used for infraumbilical procedures, is its short-lived postoperative analgesia. For extending the analgesic effect's
duration, a number of adjuvants have been tested in conjunction with local anaesthetic. The goal of the current
study was to determine the impact of post-operative analgesia in orthopaedic surgery using 2 mg of midazolam
as an adjuvant to intrathecal bupivacaine.

Material and Methods: The study comprised 100 patients who had lower limb or hip surgeries and were either
male or female, ASA grade I-II, between the ages of 20 and 50, weighing between 50 and 80 kg. Two groups of
50 patients each were created by randomly dividing the patients. Each subject received 3.6 cc of medication
intravenously overall: Group 2 (BS): 3.2 ml of 0.5% hyperbaric bupivacaine + 0.4 ml of ordinary saline; Group
1 (BM): 3.2 ml of 0.5% hyperbaric bupivacaine plus 0.4 ml (2 mg) of preservative-free midazolam.

Results: The midazolam group's mean analgesia duration was longer than in the control group (p<0.05).
Diclofenac injections used as rescue analgesics were also much less frequent in the BM group. The time it took
for the BM group to reach the highest sensory level (T4) was likewise noticeably shorter. The midazolam group
had a longer time to two segment regression and longer motor block duration.

Conclusion: As it extends the duration of post-operative analgesia and minimizes the need for rescue analgesia,
preservative-free midazolam at a dose of 2 mg appears to be an efficient and safe adjuvant to bupivacaine in
spinal anaesthesia. For more clarification, long-term analyses of the aforementioned modalities are needed in the
future.
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Introduction

One of the most adaptable regional anaesthesia serious adverse effects, but large doses may cause
methods now accessible is spinal subarachnoid arterial hypotension as well as increased levels of
block. In comparison to general anaesthesia, sensory and motor blockage. Additionally,
regional anaesthesia has a number of benefits, intravascular absorption might result in cardiac
including a reduced stress response during surgery, arrest, convulsions, and even death. Therefore, it
a reduction in intraoperative blood loss, a decreased was felt that the use of an adjuvant in addition to
risk of postoperative thromboembolic events, and bupivacaine was necessary in order to reduce any
the provision of analgesia in the immediate potential side effects brought on by greater doses.
postoperative period. Lower limb and lower Opioids were one of many adjuvants that had been
abdomen procedures frequently use spinal explored, but their usage is restricted due to opioid-
anaesthetic due to its many benefits over general related side effects, particularly when used
anaesthesia, including its quick onset, superior neuraxially. [2] GABA, an inhibitory
blockage, minimal physiological changes, low neurotransmitter, facilitates the inhibition of
stress response, cost-effectiveness, and lower risk neurons, particularly those in the spinal cord.
of postoperative morbidity.[1] Since bupivacaine GABA receptors with motifs 1-3 and 5 are bound
has a lengthy duration of action, it has becoming by and affected by benzodiazepines. A
more used as a spinal anaesthetic. At typical doses, benzodiazepine derivative with a short half-life and
it provides sufficient pain relief without causing an imidazole structure is midazolam hydrochloride.
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[3] Medical professionals are familiar with the
common medication midazolam for its hypnotic,
anticonvulsant, anxiolytic, and sedative
characteristics. [4] The effectiveness of an
intrathecally —given midazolam  bupivacaine
combination has only been studied in a small
number of human trials. Midazolam has been
utilised at various doses ranging from 1 mg to 6
mg, which has led to variations in the length of
post-operative analgesia. As a result, there is no
agreement on the precise midazolam dosage to be
utilised or the length of post-operative analgesia.
The goal of this study was to further evaluate the
intrathecal midazolam-bupivacaine combination
and see whether a small intrathecal midazolam
dose could improve post-operative analgesia while
reducing the risk of neurotoxicity from higher
doses. The goal of the current study was to
determine the impact of post-operative analgesia in
orthopaedic surgery using 2 mg of midazolam as an
adjuvant to intrathecal bupivacaine.

Material and Methods

The study comprised 100 patients who had lower
limb or hip surgeries and were either male or
female, ASA grade I-II, between the ages of 20 and
50, weighing between 50 and 80 kg. Prior to the
procedure, the patients gave their valid, informed
permission in writing, and the study received
institutional ethical committee approval. Two
groups of 50 patients each were created by
randomly dividing the patients. Each subject
received 3.6 cc of medication intravenously
overall: Group 2 (BS): 3.2 ml of 0.5% hyperbaric
bupivacaine + 0.4 ml of ordinary saline; Group 1
(BM): 3.2 ml of 0.5% hyperbaric bupivacaine plus
0.4 ml (2 mg) of preservative-free midazolam. A
thorough medical history was collected, including
information on current medications, previous major
surgeries, and comorbid medical disorders.
Exclusion criteria for the study included patients
with bleeding or coagulation abnormalities,
peripheral  neuropathy, elevated intracranial
pressure, demyelinating central nervous system
disorders, spinal deformities, local sepsis,
psychiatric illnesses, valvular heart diseases, a
history of hypersensitivity to amide anaesthetics,
and patients who were unwilling or unable to
cooperate. Vital signs were collected and a
thorough general physical examination was
performed. Laboratory tests such as those for
haemoglobin, blood sugar, renal function, and 12-
lead electrocardiography were reviewed. Patients
were informed of the numerical scale for rating
pain. (0-10; 0 for no pain and 10 for worst pain).

Heart rate (HR), non-invasive blood pressure, a
pulse oximeter, and an electrocardiogram were
used to start monitoring the patients. Ringer lactate
was used to initiate an intravenous (I.V.) infusion
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after an intravenous (I.V.) line was established with
an 18-gauge cannula. In an aseptic setting, a 26
gauge Quincke needle was placed into the L3-L4
interspace while the patient was seated. Drugs
were slowly injected into the subarachnoid space
over the course of one to two minutes, and patients
were kept supine with their heads straight. Every
five minutes during the operation, the mean arterial
pressure (MAP), heart rate (HR), and peripheral
oxygen saturation (SpO2) were recorded. From the
moment the drug was injected into the
subarachnoid space until full analgesia was
achieved at the level of T10, the onset of sensory
block was timed. The level of sensory block
obtained bilaterally was assessed using the pin-
prick method, with the dermatomal level being
examined every 2 minutes until the maximum level
stabilised for four consecutive tests. The highest
sensory level attained was registered, and
assessments were carried out every 10 minutes
until the block started to regress by two segments.
The duration of the sensory block was calculated as
the interval between the commencement of the
block and the time required for two-segment
regression of the block from its greatest level.
During the tracking of sensory block levels
following things were noted:

e The maximum sensory block level attained.

e Time to achieve this maximum sensory block
level.

o Time to 2 segment regression of the sensory
block from the maximum level.

Motor block

Every 2 minutes, until motor block level 2 or 3 (as
measured by the Modified Bromage Scale) was
reached, the onset of motor block was evaluated.

Modified bromage scale

1. No motor block

2. Inability to raise extended leg; able to move
knees and feet

3. Inability to raise extended leg and move knee;
able to move feet

4. Complete block of motor limb

The duration of motor block was taken as the time
from complete motor block to time when lower
limb can be moved.

Sedation assessment

The degree of sedation was measured with a 4-
point scale:

1. no sedation,

2. light sedation,

3. moderate sedation or somnolence,
4. Deep sedation.

The period from the onset of the spinal block to the
moment rescue analgesia was administered (when
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pain exceeded a numerical rating of 5 or upon
patient demand) was used to calculate the duration
of analgesia. Diclofenac (aqueous) 75 mg was
administered intravenously to treat post-operative
discomfort. The total number of dosages used was
noted. If there was any hypotension (mean B.P. 65
mm of hg), it was treated with a fluid bolus
administered intravenously and increasing doses of
the vasopressor drug mephentermine (6 mg). After
surgery, any adverse effects such as nausea,
vomiting, shivering, or others were monitored for
24 hours and treated accordingly.

Statistical analysis

The collected data was organised, inputted, and
exported to the data editor page of SPSS version 15
(SPSS Inc., Chicago, Illinois, USA) after being
combined and entered into a spreadsheet
programme (Microsoft Excel 2007). The level of
significance and confidence level for each test were
set at 5% and 95%, respectively.

Results

Regarding age, weight, sex distribution, and ASA
physical state, both groups were comparable. The
mean time for the commencement of sensory level
in both the study (BM) and control (BS) groups did
not statistically differ significantly. =~ When
compared to controls, patients in the BM group
took less time on average to reach their maximum
sensory level. It was determined that there was a
statistically significant difference between the two
groups (p 0.05). Only one-third (34%) of patients in
the control group were able to reach the maximal
sensory T4 level, compared to nearly half (46%) of
patients in the BM group. Patients in the
midazolam group took longer than patients in the
control group to regress to the two segment level
from the highest sensory level reached. It was
determined that the difference was statistically
significant.

Both groups experienced motor block at about the
same average time. There was no statistically
significant change (p>.05). In the midazolam group
compared to the controls, it was discovered that the
mean duration of motor block was longer. This
finding was statistically significant. In the
midazolam group compared to the controls, it was
discovered that the mean duration of motor block
was longer. This finding was statistically
significant (p 0.05), indicating that midazolam
prolonged the motor block significantly. In the BM
group, the mean analgesia duration was 430.25 +
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60.64 minutes, compared to 251.9 + 41.10 minutes
in the control group. The results of the t-test
revealed that the values were statistically very
significant (p 0.05). These results imply that
intrathecal midazolam greatly lengthens the
analgesic effect.

The duration of post-operative analgesia was
significantly prolonged in the midazolam group's
patients. Additionally, they required less rescue
analgesia than the control group, and this difference
was determined to be statistically significant.
Patients in both groups were equivalent since they
did not receive any sedation prior to surgery
(sedation score of 1). The intra-operative sedation
score was recorded 30 minutes after the surgery
began. 63% of patients in the midazolam group had
a sedation level of 2, and the remaining 37% had a
sedation score of 3. In contrast, 67% of patients in
the control group had a sedation level of 1 and 33%
had a sedation score of 2. A statistical comparison
revealed that the intra-operative sedation score was
statistically highly significant (p 0.05), suggesting
that midazolam, when administered intrathecally,
also produces sedation, which may lessen anxiety
and improve patient comfort while reducing the
need for intravenous sedatives.

Only 7% of patients in the midazolam group had
minor sedation (sedation score 2) after surgery. The
other patients were not sedated after surgery. It was
not determined that the difference was statistically
significant.

Mean arterial pressure (MAP), heart rate (HR), and
oxygen saturation (SpO2) values were obtained
every five minutes until the surgery was finished in
both groups. In both groups, the mean values of HR
and SpO2 were discovered to be comparable and
statistically insignificant. The difference between
the mean MAP at the beginning of surgery and the
first 30 minutes of operation was not statistically
significant. At 35 and 40 minutes after surgery,
patients in the midazolam group experienced a
substantial decline in mean arterial pressure (p
0.05). Other values that were comparable between
the groups and statistically insignificant were
discovered. Episodes of hypotension occurred in
13% of individuals in group BM and 47% of
participants in group BS. When comparing the two
groups statistically, a significant difference was
discovered (p 0.05). No patients in the study group
or the control group experienced any episodes of
bradycardia, shivering, nausea, or respiratory
depression.

Table 1: Demographic Distribution of Study Participants

Variables Group 1 (n=50) Mean=SD Group 2 (n=50) Mean=SD P value
Age (years) 37.40+8.22 35.95£10.20 0.35
Weight (kg) 61.9+£6.32 62.1+8.48 0.5

Statistically significance at p<0.05

Barad et al.

International Journal of Toxicological and Pharmacological Research

204




International Journal of Toxicological and Pharmacological Research

e-ISSN: 0975-5160, p-ISSN: 2820-2651

Table 2: Clinical parameters among Study Participants

Variables Group 1 (n=50) Group 2 (n=50) P value

Onset(min) 2.20+0.70 2.35+0.68 0.7

Time to maximum level (min) 9.15+3.10 10.32+2.11 0.03*

Maximum sensory level assessment

T4 Count (%) 23 (46) 17 (34)

T5 Count (%) 11 (22) 17 (34) 0.05%*

T6 Count (%) 16 (32) 13 (26)

T7 Count (%) 0 3(6)

Time (min.) to two segment regression 136.50+25.78 114.05+21.19 0.01*

Duration of Analgesia (min.) 430.25+60.64 251.9+41.10 0.01*

Rescue analgesia(No. of Inj. Diclofenac) 1.92+0.59 3.1£1.2 0.001*

Motor block (min.)

Onset 3.70+1.23 3.78+1.09 0.98

Duration 210.1+22.90 188.8+22.54 0.002*
* indicates statistically significance at p<0.05

Discussion drug's in vitro neurotoxicity and meagre efficacy.

Midazolam given intravenously or epidurally in
humans modifies the spinal nociceptive response in
a dose-dependent manner. Numerous researchers
have attempted to investigate the mechanism of
midazolam's analgesic properties. [5-7] the results
of the current study demonstrated that patients who
received intrathecal midazolam along with
bupivacaine experienced significantly longer
analgesia than those who received only intrathecal
bupivacaine. Several earlier investigations on the
subject of analgesia duration came to similar
conclusions. [1,8] Higher drug doses were likely
employed in the Abd El Azizl trial than in our
investigation, which resulted in a significantly
longer duration of analgesia, although Gupta et
al.[9] concluded that 2.5 mg of midazolam
produced a similar prolongation to 2.0 mg of
midazolam. When compared to low dose clonidine,
intrathecal midazolam was also observed to
increase the length of postoperative analgesia
(p0.05).10 Similar results were shown by
Chattopadhyay et al.[11], although they did not
demonstrate the same degree of extension of
analgesia as we did, most likely because we used
lower dosages of bupivacaine. The dose-dependent
analgesic effects of intrathecal midazolam were
further established by Kim et al.[12] When 2 mg of
midazolam was administered as opposed to 1 mg,
which was greater when compared to those getting
only bupivacaine, the duration of analgesia was
prolonged for a longer period of time. Compared to
our trial, this study showed a less pronounced
increase in the duration of analgesia, which can be
explained by the use of a lower dose of bupivacaine
(Iml) and a different scale for measuring pain.
There aren't many clinical research that have
examined the effectiveness of midazolam as a
supplement to nerve blocks when used as an
adjuvant to LA because earlier studies revealed the
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[13,14] However, Dittmar et al.[15] used astrocyte-
conditioned human umbilical vein endothelial cells
as an in vitro model to investigate the degree of
apoptosis and found that midazolam did not
significantly change markers of apoptosis in
contrast to control. Ulbrich et al. [16] evaluated the
mitochondrial membrane potential of damaged
neuronal cells using an experimental process before
subjecting them to various LA additions. They
discovered that midazolam was unable to either
protect or worsen these damaged neurons. While
Batra et al. [17] observed a prolonging of analgesia
in their trial, the effective duration was different
from our study. This study focused on individuals
who underwent knee arthroscopy, a very painless
technique that typically results in less post-
operative discomfort for patients. In pregnancy-
induced hypertension patients undergoing an
elective caesarean surgery, Dodawad et al. [18]
similarly noted a substantial lengthening in the time
spent in analgesia in the midazolam group.

The midazolam group required much less rescue
analgesia than the controls did. Similar findings
were obtained by Gupta et al. in terms of the
dosage of additional analgesics that was necessary.
[9] Results of our study agreed with those of
Prakash et al. They discovered that the midazolam
group had much lower supplemental analgesic
needs when using diclofenac. (p< .001). [19] T4
was the highest sensory level attained in the
midazolam and control groups. Maximum sensory
level was reached far more quickly in the
midazolam group, and there was a statistically
significant difference between the two groups. On
this criterion, other studies produced conflicting
findings. Joshi et al. discovered that the midazolam
group took noticeably shorter time to reach their
highest sensory level (p value 0.05). [10] Dodawad
et al. also noted that the midazolam group reached
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the maximal sensory level more sooner than the
controls did.18 In the current investigation, the
midazolam group showed a significantly longer
duration to two segment regression of sensory
analgesia than the controls. Batra et al. reached
similar conclusions, showing that the study group's
time to two-segment analgesia regression was
greater than that of the control group. (p<0.05)[17]
In this investigation, intrathecal midazolam
significantly lengthened the motor block period (p
0.001). Similar findings were made by Bharti et al,
who discovered that the midazolam group's motor
block lasted longer than the control group's did
(p=0.01).20 Chattopadhyay et al. noted similar
results in terms of the lengthening of the duration
of the motor block. (p<0.05)[11] High levels of
sedation in the midazolam group demonstrated that
midazolam also has sedative effects when
administered intra-thecally. This is advantageous
since it eliminates the need for intravenous
sedation. The patient is kept calm, which may
improve their capacity to tolerate the length of
surgery and improve their recovery. The first 30
minutes of the operation's mean MAP levels were
statistically comparable and not significant. The
stronger anxiolytic effect of intrathecal midazolam,
which manifests mostly after 30 minutes after
surgery, may be the cause of the midazolam group's
lower MAP readings at 35 minutes and 40 minutes
compared to controls. Heart rate and SPO2 values
were discovered to be similar between the two
groups. Numerous other investigations similarly
failed to detect any appreciable variation in
haemodynamic factors like heart rate and blood
pressure. [9-12,15-18] Compared to patients in the
control group, study group patients experienced
considerably fewer bouts of hypotension. This
agrees with the findings of Joshi et al. [10] much
earlier research did not uncover anything like this.
[8-10, 15-17] More studies need to be done to
assess this parameter with more number of patients.
The relatively small sample size, single-center
design, brief operation period, and use of a set dose
of midazolam were all limitations of this study.
Therefore, to determine the most -effective
midazolam dose and to confirm or refute the
findings of the present investigation, bigger,
multicenter studies with a larger sample size and
longer operations should be done.

Conclusion

As it extends the duration of post-operative
analgesia and minimises the need for rescue
analgesia, preservative-free midazolam at a dose of
2 mg appears to be an efficient and safe adjuvant to
bupivacaine in spinal anaesthesia. For more
clarification,  long-term  analyses of the
aforementioned modalities are needed in the future.
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